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Introduction
Although inguinal hernia repair is one of the 
most common surgical interventions, various proce-
dures are used in different centres [1]. In 2012, a to-
tal of 56 647 inguinal hernia repairs reimbursed by 
the National Health Fund (NHF) were performed in 
Poland [2]. However, the absence of a uniform her-
nia repair register obscures the current herniology 
status in Poland. There are no data on the number of 
laparoendoscopic procedures done all over the coun-
try, which is a  shameful exception in the whole of 
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A b s t r a c t
Introduction: In 2012, a total of 56 647 inguinal hernia repairs were performed in Poland. However, the absence of 
a uniform hernia repair register obscures the current herniology status in Poland, especially regarding laparoendo-
scopic procedures.
Aim: To determine the awareness of laparoendoscopic procedures among Polish surgeons and to ascertain their 
everyday clinical practice.
Material and methods: The data were collected at the national hernia conference in 2016, during an interactive session 
for surgeons with a special interest in herniology. They could respond to the survey items using the VoxVote application. 
All items and response options were displayed on participants’ smartphones. The questions were related to transabdom-
inal preperitoneal/totally extraperitoneal (TAPP/TEP) hernia repair. The surgeons responded to 27 questions regarding 
routine inguinal hernia repair. One hundred and six surgeons from all regions of Poland participated in the survey.
Results: 19.2% of respondents never inform patients about the possibility of performing laparoendoscopic repair. 
45.2% admitted that they had referred a patient with a difficult inguinal hernia to another hospital or surgeon. Sev-
enty-five percent stated they would be willing to perform TAPP/TEP if the reimbursement rates were more favourable. 
In bilateral hernias, 61.6% of the respondents perform a two-step open repair, while only 25% perform a single-stage 
laparoendoscopic repair of bilateral hernia. In women, only 13.3% perform laparoendoscopic hernia repairs, and 
19.0% do not use mesh.
Conclusions: The skill level to perform TAPP/TEP repair is still inadequate among Polish surgeons. The absence of 
accurate data makes it impossible to verify whether the treatment methods used are compliant with the guidelines.
Key words: groin hernia, inguinal hernia, laparoscopic repair, totally extraperitoneal, transabdominal preperitoneal, 
recommendations.
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Europe. Out of 10 European countries using the Di-
agnosis Related Group (DRG) system, only in Poland 
is it impossible to determine the actual number of 
laparoendoscopic repairs performed annually. What 
is known, though, to discourage surgeons from per-
forming laparoendoscopic hernia repair is the lack of 
additional reimbursement by the NHF for minimally 
invasive treatments. The unsatisfactory laparoen-
doscopy training system (i.e. the limited access to 
surgical training simulators, no formal requirement 
to train residents in transabdominal preperitoneal 
(TAPP) and totally extraperitoneal (TEP), and high 
training costs covered by surgeons themselves) ad-
ditionally contributes to the existing situation [3].
Aim
The aim of the research was to determine the 
awareness of laparoendoscopic procedures among 
Polish surgeons and to ascertain their everyday clini-
cal practice. The obtained data were intended to de-
termine the uptake of TAPP and TEP repair, as well 
as to indicate the limitations of its widespread use 
in Poland.
Material and methods
The data were collected at the International Her-
nia Meeting in Zakopane, Poland, on December 10th, 
2016, during an interactive session for surgeons 
with special interest in hernia surgery. They could re-
spond to the survey items using the VoxVote smart-
phone application. All items and response options 
were displayed on participants’ smartphones. Some 
participants, who were unable to use the electronic 
survey system, completed the traditional question-
naire. Eventually, the results were summarised and 
a report was drafted. 
The questions were related to TAPP and TEP her-
nia repair. The surgeons were requested to respond 
to 11 items addressing their usual practice and clin-
ical decision-making in their hospitals as well as 16 
questions assessing the contemporary guidelines on 
laparoendoscopic inguinal hernia repair. 
One hundred and six surgeons from all regions 
of Poland participated in the survey. The majority 
of respondents were either general surgery consul-
tants (45.3%) or registrars (45.3%). Over half of them 
(58.7%) consider themselves experienced in inguinal 
hernia repair surgery, and one in five respondents 
(20.2%) consider themselves experts in hernia repair. 
Figures 1 and 2 show the age distribution of the re-
spondents and the number of inguinal hernia repairs 
they perform annually. Twenty-one percent of the 
respondents perform TAPP or TEP repair, while one 
in three respondents work in a centre which offers 
laparoendoscopic hernia repair. At the same time, 
only 7.6% of the respondents selected TAPP and TEP 
repair as their preferred hernia repair method. In cas-
es where the preferred procedure (Lichtenstein repair 
was selected as the preferred method by 89.6% of 
the respondents) could not be performed, 20.9% of 
surgeons would opt for TAPP or TEP repair (Figure 3). 
One in 4 respondents stated that their hospital did 
not offer a choice of different mesh implants depend-
ing on the surgical technique they intended to use.
Results
One in 5 (19.2%) respondents never informs their 
patients with inguinal hernia about the possibility to 
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Figure 2. Number of inguinal hernia repairs per-
formed annually (n = 103)
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Figure 1. Voting surgeons’ population depend-
ing on their age (n = 105)
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perform laparoendoscopic hernia repair. On the oth-
er hand, 57.7% of the respondents always inform 
their patients of such possibility, whereas 23.1% of 
them do it only in some cases. At the same time, 
almost a half of the respondents (45.2%) admitted 
that they had referred a patient with a difficult ingui-
nal hernia to another hospital or more experienced 
surgeon.
Twenty-five percent of the surgeons stated that 
they had performed at least one TAPP or TEP repair 
within the three preceding months, whereas 75% of 
them stated they would be willing to perform them 
if the reimbursement rates within the NHF were 
more favourable. Only 8.7% of the survey respon-
dents indicated that they would not be interested in 
performing laparoendoscopic hernia repair any time 
in the future.
In cases of bilateral inguinal hernia, 61.6% of the 
respondents perform a  two-step repair – the open 
anterior hernia repair on one side first, followed by 
hernia repair on the contralateral side some time 
later. Only 25% of the surveyed surgeons perform 
a  single-stage laparoendoscopic repair of bilateral 
inguinal hernia as recommended by the interna-
tional guidelines (Figure 4) [4]. A similar trend was 
observed in inguinal hernia repair in women: only 
13.3% of the respondents perform laparoendoscop-
ic hernia repairs, and as many as 19.0% do not use 
mesh implants, performing pure tissue repair. The 
percentage of surgeons who do not use mesh im-
plants is even higher in cases of femoral hernia in 
women. As many as 55.8% of the respondents per-
form pure tissue repair in such cases (Figure 5).
The respondents demonstrated varying degrees 
of knowledge relative to the costs of medical devic-
es and disposable materials used for TAPP and TEP 
(should the need be determined intraoperatively). 
Responding to the question addressing the cost of 
the flat mesh implant used for TAPP or TEP as com-
pared to the mesh implant with identical parame-
ters used for open approach surgery, a  half of the 
respondents stated they did not know the difference 
in prices, and only 36.9% of them indicated cor-
rectly that the costs of both materials were equal 
(Figure 6). Similar discrepancies in surgeons’ view 
were noted in a question related to the cost of the 
mesh fixation device. As many as 53.8% of the re-
spondents stated they did not know the difference 
between the cost of the absorbable tack fixation de-
vice in laparoendoscopic repair and sutures used for 
mesh fixation during an open anterior hernia repair. 
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Figure 3. Types of hernia repair performed as the 
first- or the second-choice technique (n = 105)
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Figure 4. Types of repair for bilateral inguinal 
hernias (n = 104)
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Only 15.1% of the surgeons were able to correctly 
estimate the cost of absorbable tack fixation devices 
(Figure 7). At the same time, almost half of the sur-
veyed surgeons (48.6%) use tacks for mesh fixation 
during laparoendoscopic hernia repair as compared 
to 11.4% using tissue glue (Figure 8).
Discussion
In 2009, the European Hernia Society (EHS) pub-
lished the EHS Guidelines for the Treatment of In-
guinal Hernia in Adult Patients [4]. In subsequent 
years, literature reviews and treatment guidelines 
were also published by other medical societies, i.e. 
the International Endohernia Society and the Euro-
pean Association for Endoscopic Surgery [5, 6]. All 
the above guidelines confirm that laparoendoscopic 
treatment constitutes an essential part of a  treat-
ment algorithm in inguinal hernia. Unfortunately, 
laparoendoscopic procedures in Poland are named 
with the same clinical codes as in open surgery. For 
that reason, the actual number of TAPP and TEP pro-
cedures performed annually cannot be determined. 
This, in turn, makes it impossible to determine 
whether and to what extent the treatment guide-
lines are followed, as well as which treatment as-
pects should still be addressed and improved by e.g. 
surgical training. Such a meeting of surgeons with 
a  special interest in herniology was an excellent 
opportunity to collect data on their current clinical 
practice of managing inguinal hernias.
Laparoscopic surgical techniques and endoscopic 
hernia repair are a part of surgical training offered 
to registrars in many countries [7]. The outcomes of 
intensive training based on interactive techniques, 
surgical simulators and video recording analysis 
show a lack of differences between the skill level of 
experienced surgeons, and registrars reveal that the 
learning curve has been completed [8]. As a result, 
a  surgeon is able to choose the most appropriate 
technique for each case. Unfortunately, an opinion 
that laparoendoscopic hernia repair should only be 
performed by surgeons with advanced skills in min-
imally invasive surgery is still commonplace in Po-
land. As a  result, the number of surgeons capable 
of performing these procedures is still insufficient. 
Although a third of the respondents stated that lap-
aroendoscopic hernia repair was offered by their 
hospitals, only a fifth of them actually perform these 
procedures. Therefore, the number of TAPP and TEP 
procedures performed in these hospitals is low, 
which can impact the treatment outcomes, which 
are more likely to be worse than in the high-volume 
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Figure 6. How many times the cost of a  flat 
mesh for open repair exceeds the cost of a mesh 
with the same technical parameters used for 
TAPP/TEP repair (n = 103)
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Figure 7. How many times the cost of dispos-
able absorbable tacks exceeds the cost of su-
tures used for mesh fixation (n = 106)
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centres [9]. Additionally, the cost of laparoendo-
scopic hernia repair with the absence of adequate 
reimbursement made TAPP and TEP repair neither 
the first choice (3.8% and 3.8%, respectively) nor the 
second choice (18.1% and 3.8%, respectively) pro-
cedure for most of them. As a result, the number of 
laparoendoscopic hernia repairs performed annually 
by a  single surgeon is not high. It does not facili-
tate a quick overcoming of the learning curve and 
gaining surgical excellence, which may have been 
reflected in the recurrence rates and complication 
rates [10]. Hernia treatment is not centralised in Po-
land. Furthermore, too many surgeons perform too 
few procedures annually. Two thirds of the surveyed 
surgeons perform fewer than 50 inguinal hernia 
repairs (open approach and/or laparoendoscopic) 
a year, which together with the absence of common-
ly implemented training schemes makes the learn-
ing curve far too long. The above remains an issue, 
although most of the respondents (91.3%) already 
use laparoendoscopic techniques in their practice or 
declare their willingness to use them in future.
Due to the lack of experience in laparoendoscop-
ic hernia repair, only just over a half of the respond-
ents inform their patients of possible TAPP or TEP 
repair. An equally high percentage of the surveyed 
surgeons never referred their patients to another 
surgeon or hospital, although they themselves were 
unable to perform both the anterior and posterior 
repair. The above is inconsistent with the guidelines 
of the European Hernia Society, which suggest pro-
viding patients with different treatment methods in 
a recommended treatment algorithm.
Performing a single step hernia repair of bilater-
al inguinal hernia was strongly recommended in the 
discussed document. Unfortunately, in Poland the 
reimbursement rates for hernia repair are identical 
for unilateral and bilateral hernia cases. As a result, 
two thirds of the surveyed surgeons opt for a two-
stage approach, managing one side at a  time. The 
available literature confirms improved cost-effec-
tiveness of a  single-stage bilateral inguinal hernia 
repair [11]. This improved cost-effectiveness was 
demonstrated even in cases of intraoperative find-
ing of an asymptomatic hernia on the contralater-
al side, which should be repaired at the same time, 
provided that the patient has given their informed 
consent to such intervention [12].
The analysis of a question addressing the treat-
ment of inguinal hernia in women demonstrated 
a  similar discrepancy between the EHS/IHS/EAES 
guidelines and the actual clinical practice. Despite 
clear guidelines recommending the use of mesh 
implants in both women and men, too many of the 
surveyed surgeons perform pure tissue repair in in-
guinal and femoral hernia in female patients (19.0% 
and 55.8% of the respondents, respectively). Ac-
cording to Henrikson, concomitant femoral hernia 
was unexpectedly revealed in 38.1% of recurrent 
inguinal hernia repair procedures [13]. The chance 
of revealing an asymptomatic femoral hernia when 
performing a repair surgery is much greater with lap-
aroendoscopic procedures. Furthermore, TAPP and 
TEP repair in women reduce the risk of reoperation 
– including reoperation due to recurrence – three-
fold as compared to Lichtenstein repair (odds ratio 
(OR) of 0.31 and 0.41, respectively vs. OR of 1.0) [14]. 
This was confirmed by Schouten et al., who reported 
the recurrence rate of 3.0% after TEP repair, as com-
pared to 12.5% after the open anterior mesh repair 
[15]. However, only 11.9% of the respondents per-
form TAPP or TEP repair in women. 
Another commonly held belief is that the lapar-
oendoscopic repair of inguinal hernia is excessive-
ly expensive and not cost-effective for NHF-funded 
centres. It appears, though, that the discussed mis-
conception can be attributed to a lack of knowledge 
of technical aspects of such repair. In line with the 
above, 14.6% of the respondents thought that the 
flat mesh used for TAPP/TEP repair was more expen-
sive than the mesh implant of identical parameters 
used for Lichtenstein repair, and almost half of the 
respondents (48.5%) replied that they did not know 
the difference in pricing. At the same time, the liter-
ature review suggests that the results of TAPP and 
TEP repair using flat mesh implants are comparable 
to those using the 3D or self-gripping mesh implants 
intended for laparoendoscopic repairs [16, 17]. The 
knowledge of costs of absorbable tack fixation de-
vices used for mesh fixation was even lower. Only 
one in 7 (15.1%) respondents correctly estimated the 
price of the absorbable tack fixation device as over 
30 times higher as compared to standard sutures. At 
the same time, 65.7% of the surveyed surgeons who 
perform TAPP or TEP repair use different methods of 
routine mesh fixation. Research confirmed that lack 
of routine mesh fixation in these procedures does 
not increase the risk of recurrence, while decreasing 
pain [18]. It is more important to ensure the appro-
priate overlap over the hernia defect, which is why 
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the use of larger mesh implants (sized 12 × 18 cm 
vs. 10 × 15 cm) was recommended in TAPP and TEP 
repair in patients with large direct inguinal hernias 
(M3-EHS). Following this guideline in daily clinical 
practice significantly reduces treatment costs and 
may promote the use of laparoendoscopic inguinal 
hernia repair [19].
The limitation of the research was the study co-
hort, a group of surgeons with particular interest in 
hernia repair surgery. Undoubtedly, the uptake of 
laparoendoscopic hernia repair procedures is higher 
in this group as compared to the nationwide statis-
tics. Additionally, the knowledge of contemporary 
surgical techniques and their familiarity with cur-
rent treatment guidelines may result in more accu-
rate responses given by this cohort as compared to 
surgeons with no special interest in hernia repair 
surgery, who perform a  low number of hernia re-
pairs annually. Hence, it seems that the availability 
of laparoendoscopic hernia repair to patients all over 
Poland is significantly lower than presented in this 
report. 
Conclusions
The skill level to perform laparoendoscopic in-
guinal hernia repair is still inadequate among Polish 
surgeons. The absence of accurate statistics regard-
ing TAPP and TEP repair makes it impossible to ver-
ify whether the treatment methods used in Poland 
(e.g. in bilateral inguinal hernia or hernia in women) 
are compliant with the guidelines of the respective 
medical societies. Improved knowledge of surgical 
techniques and costs of laparoendoscopic hernia re-
pair along with access to well-planned training may 
result in a better uptake of TAPP and TEP repair in 
Polish hospitals.
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